News Round-up 


Laminates 


The development laminated material composed jute impregnated with 
polyester epoxy resins example how the use jute can extended 
into new fields. The British Jute Trade Research Association reports that attempts 
use jute this way have generally been unsuccessful; but now, careful 
choice cloth and the application special chemical finish, possible 
overcome the earlier difficulties and fabricate wide variety laminated 
materials. For instance, possible mould the resin-impregnated fabric into 
variety shapes, and also produce thin sheets material which may 
used hard top surface wood other underlay. 

This outlet for jute may have valuable economic significance, the fabrica- 
tion laminated materials expanding. present glass fibre used extensively 
this field, but claimed that jute has advantages over glass fibre, particularly 
those cheapness and greater bulk. The development is, however, still the 
experimental stage far commercial exploitation concerned. 


Pilot-Scale Production New Perfume 


The Tropical Products Institute playing important part the commercial 
development plant whose flowers produce oil suitable for use the 
perfumery trade. Already one soap manufacturer has bought trial consignments 
the oil—called Nindi—for use toilet preparations. Later, quality can 

Oil from the plant, Aeolanthus gamwelliae, has been purchased spasmodically 
ever since was discovered the early 1930’s. the time its discovery, 
sample oil was examined and found generally similar palmarosa oil 
and have unusually high content geraniol, very useful constituent 
perfumery 

Using distillation suggested the Institute, has been possible 
obtain increased yields Nindi oil from the flowers and there have also been 
improvements the quality the oil. consultation with the Institute, firm 
still manufacturers has designed small distillation unit and hoped 
install two these units the Northern Province Northern Rhodesia 
produce consignments oil the hundredweight scale. 


Determining Density Wood 


new method, developed the Forest Products Research Laboratory 
co-operation with the Atomic Energy Authority and the DSIR Radioisotope 
Applications Unit, Harwell, research tool for the density determination 
wood, may value the study other materials which, like wood, are not 
uniform structure. 

Determinations are made passing the wood specimen across the path 
very narrow, collimated beam beta particles and counting the number which 
get through the wood. The absorbing power related the density, provided 
the thickness the wood specimens kept constant. Over range density 
there simple logarithmic relationship, that incorporating logarithmic 
ratemeter the system and motor drive move the specimen, the density 
variation across individual growth rings can plotted automatically chart 
recorder. The set-up can adjusted suit the range density required. 


More West African Teachers Train Britain 


Thirty-six West Africans, from Nigeria, four from Ghana and five from the 
Gambia are among the first successful candidates named for study bursaries 
Britain under the second year the Commonwealth Teacher Training Scheme. 
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all, some 350 New Commonwealth bursars are expected train under the 
scheme during 1961-62 and addition, bursars who came Britain last year 
are staying for second year study. The scheme was implemented following 
the Commonwealth Education Conference Oxford 1959 when the British 
Government offered provide average 400 places each year for five years 
help train more teachers for developing countries. 


Department Technical Co-operation Holds First Study Course 


The new Department Technical Co-operation, which came into being 
the end with the object co-ordinating U.K. technical assistance 
overseas countries, held its first study course London during August con- 
junction with the Ministry Housing and Local Government. 

Fourteen housing officers from Africa, the West Indies and other parts the 
Commonwealth learned how housing Britain administered and financed, 
and discussed how these methods might applied their own countries. With 
officials the Ministry and the Scottish Office they have studied housing 
problems England and Wales and Scotland, the planning land use, slum 
clearance and housing management. 


More British Books for Commonwealth 


More than quarter million books collected from wide variety sources 
throughout the United Kingdom have been distributed during the last two years 
many Commonwealth countries. 

The Commonwealth Book Scheme, sponsored the English-Speaking Union, 
was started the Countess Ranfurly, Governor the Union, provide 
educational and other books for children and adults developing countries 
the Commonwealth. Since then, many thousands books varying from children’s 
first picture stories world classics, poetry, plays and novels have been sent 
Africa, the South Pacific and the West Indies. 

With the growing success the scheme, requests for more books have poured 
from all over the Commonwealth, including Aden, Malaya, Mauritius, New 
Guinea and Singapore. Shipment books has been taken over British shipping 
lines free charge and some haulage firms have contributed lorries transport 
books railway stations. 


Liverpool University Extensions will Lead More Medical Co-operation 
with Thailand and Ghana 


grant £70,000 Liverpool University’s School Tropical Medicine 
from the Nuffield Foundation for Building Extensions, which was announced 
recently, will result more effective collaboration with new medical centres 
Thailand and Ghana. 

The Thailand Medical School was planned 1959 report the Dean 
Liverpool, Professor Maegraith, the World Health Organisation and 
building now nearing completion. Professor Maegraith now Bangkok for 
talks about the new school. 

Staff from Liverpool will also seconded Thailand’s new Medical School 
help develop its teaching programme. 

There will similar co-operation with Ghana’s new Medical Centre, the 
Institute Tropical Medicine and Endemic Diseases, founded the past year 
joint enterprise the National Research Council Ghana and the Liverpool 
School Tropical Medicine. 
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Sources Starch Commonwealth 
Territories 


III: Cassava 


Council Scientific and Industrial Research, New Delhi 


SUMMARY 


The cassava plant widely cultivated tropical areas all over the 
world for its starchy tubers which serve staple food many countries. 
the total world acreage under this crop, more than half concentrated 
tropical Africa. The outlet for the tubers the 
manufacture cassava starch which great demand the food, 
textile and paper industries its principal suppliers the world market 
are Brazil and Indonesia. African Commonwealth territories produce large 
quantities of.cassava but almost the entire crop consumed food and 
the production commercial starch has remained negligible. Extraction 
cassava starch simple operation requiring complicated machinery 
and there ample scope establish village industry these 
territories. 


plant (Manthot esculenta Pohl) widely grown for its edible 
tubers which serve staple food many tropical countries and are 
also the source valuable starch known cassava starch (or cassava 
flour, tapioca starch, manioc starch). native America whence 
has spread tropical countries all over the world. Brazil, tropical 
Africa, Madagascar, South India, and Indonesia are the principal areas 
cultivation. 

the total world acreage (about millions 1959-60) under cassava 
more than half confined tropical Africa where cassava used 
food large section the population, especially the Congo, 
Nigeria, and parts East Africa. Among the factors which account for its 
popularity with the African farmers are: the ease with which grown 
soils too impoverished for other staple crops, its unusual resistance 
drought and locust attacks, and comparatively high yields low cost. 
Table summarizes the available data the acreage and production 
cassava Commonwealth territories Africa. 

Varieties cassava cultivated different parts the world are stated 
between and number and they are commonly divided into 
two main groups, the bitter and the sweet, according the taste the 
tubers. Some botanists maintain that the bitter and sweet cassava are two 

Mr. Chadha temporarily working the Tropical Products Institute under the 
Colombo Plan Fellowship Scheme. 
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distinct species, the bitter being known esculenta (syn. utilissima) 
and the sweet palmata (syn. dulcis aipi). This differentiation 
has not generally been accepted, the taste the tubers not regarded 
well-defined, specific characteristic and much dependent upon the 
conditions growth the plant; certain circumstances bitter 
variety may become sweet and vice versa. 


Cassava plant perennial shrub, ft. high, with soft branching 
stems and palmate leaves divided into five seven parts. Male and 
female flowers are borne the same inflorescence but self-pollination 
the same cluster stated almost impossible since the female flowers 
usually open about one week earlier than the male flowers. Fruits are 
triangular shaped and contain three seeds which have hard shells and 
somewhat resemble castor seeds. The tubers, the most important part 
the plant, are formed clusters five ten. They are dark-coloured, 
fleshy and cylindrical and vary great deal form and size. They 
usually grow length one two ft. (diameter, from two six in.) 
and the weight.of single tuber varies from two five lb. Under favour- 
able conditions growth, particularly late maturing varieties, tubers 
three ft. long and weighing lb. have been reported. 
The peel the tuber comprises outer corky layer and inner part 
which separates the peel from the flesh the root; the texture the 
transition layer makes easy remove the peel which accounts for 
per cent the weight the tuber. 

Cultivation Methods Africa: The agricultural methods pursued are 
essentially the same all cassava-growing areas Africa, though there 
are some regional variations. 

Most the agricultural produce comes from small holdings the 
Africans and there are not many British European estates. most 
places, farmers practice shifting cultivation, i.e. they plot land, 
keep under cultivation till its productivity becomes uneconomical, and 
then shift new plot land. After clearing, farmed generally 
for three four years, followed five ten years but when 
increase population occurs the fallow period shortened. the Accra 
plains Ghana and eastern regions Nigeria, two-year fallow 
typical, while Sierra Leone reported four eight years. 
Land cultivated cleared trees, weeds and undergrowth, but 
most large trees are left standing. The cleared material left dry and 
burned site order supply deep layer ash; this provides 
seed-bed suitable for planting without further cultivation. savanna, 
grass cut and spread before burning; matted roots, however, need 
hoeing. Burning cleared material integral part African farming; 
cassava yields are reported per cent less fields which 
have been cleared without burning. 

The most common practice grow two, usually more, crops 
the same field. Nigeria and other parts Africa, cassava usually 
the last crop grown before the land left fallow, and areas where the 
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Grating cassava for the preparation gari 
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fallow period very short, cassava harvested regularly from abandoned 
fields. Nigeria, typical crop sequences begin with corn yam and end 
with cassava. south-eastern Ghana, where cassava major crop, 
typical rotation corn and cassava, almost every year; near Accra, corn, 
yams, cassava and plantains are planted mixed together almost the 
same time. However, coastal areas the Ivory Coast, cassava the 
first crop planted after clearing. 

East Africa, too, cassava usually the last crop grown before the 
land rested. Generally cultivated land that will not give economic 
yields other crops. parts Uganda, where regular rotations are 
followed, cassava often planted pure crop when the land has been 
depleted other cereals. other regions interplanted with cereals 
and left the field mature after the grains have been harvested. 
the sandy soils south-eastern Tanganyika grown sparsely with 
sorghum and maize newly-cleared land; planted more densely 
the second year and almost alone the third year cultivation; after 
that the land reverts natural fallow for period six nine years. 

Where cassava minor importance, often grown hedge 
border around fields. has been planted catch crop with cotton and 
coffee Uganda, and sometimes nurse crop provide shade for 
young coffee plants Uganda and young clove trees Zanzibar. 

Climate and Soil: Cassava grows best warm, humid climate, with 
fairly heavy (about in.) well-distributed rainfall. can grown, 
however, places where annual rainfall low in. high 
200 in. Once established the field, can stand long dry seasons. 
therefore particularly valued famine crop those regions Africa 
where rainfall low and uncertain. The plant cannot endure frost and 
damaged prolonged spell cold weather. 

The plant will produce crop almost all types soils but well- 
drained light sandy loam most suitable. soil medium fertility 
preferred; when grown rich soils the plant produces stems and leaves 
the expense the roots and grown heavy clay soils poor yield 
often obtained. Saline and swampy grounds are unsuitable. 

Propagation: Cassava propagated cuttings taken from the middle 
lower parts the stem. Malaya the stems are often cut into lengths 
five six ft., tied bundles and stacked upright position 
cool dry place until the next planting. For planting, stems are cut the 
length six nine in. and thrust into the ground with the end the 
cutting exposed dropped horizontally into small trough and then 
covered with soil. Africa, cuttings about nine in. length and having 
least three nodes are planted either obliquely vertically. Vertical 
planting reported give better results but most African farms 
differences the yields obtained various methods have not been 
significant. Spacing the field about three ft. each way, but may 
vary. Experiments carried out the Ghana Department Agriculture 
indicated that there spacing three four ft. produced heavier yields 
than the more usual spacing six four ft. 

Preparation the seed-bed for planting the cuttings simple 
operation clearing the field. Higher yields are obtained working the 
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soil loose with plough hoe, using fertilizers, making ridges, but 
none this practised Africa. The best time for planting the 
beginning the rainy season. Zanzibar and some places West 
Africa there single season and tubers are planted all the year round 
the tubers are harvested. The growing crop does not receive much 
attention but periodic weeding necessary. Nipping out the terminal 
shoots, removing leaves, and banking earth around the stalk are 
sometimes advocated. 

Fertilizer trials Madagascar have shown that the plant has high 
requirements for potassium. Increase nitrogen the fertilizers favours 
vegetative growth the expense root growth and there decrease 
actual starch yield. Experiments Kenya with different fertilizers 
indicated that farmyard manure produced the largest increase cassava 
yields, some cases per cent. 

Pests and Diseases: Cassava not subject any serious pest Africa. 
occasionally damaged certain insects, such ants, beetles, 
caterpillars and grasshoppers, but goats and wild pigs are the most 
troublesome. Cassava remarkably free from the ravages the migratory 
African locust that does great damage other crops. 

Cassava susceptible mosaic disease most African countries. 
Control methods include destroying plants showing symptoms the 
virus. Agricultural stations several countries have attempted evolve 
mosaic-resistant varieties, selection and breeding, but there has been 
only moderate success. 

The tubers are ready for harvesting when the plants begin 
shed leaves and produce flowers and this generally about eight 
ten months after planting; some early varieties cassava form edible 
tubers within six eight months. Harvesting may delayed for some 
time without damage the crop. When required for food consumption, 
tubers are often harvested within months. plantations growing 
cassava for starch production, harvesting the age months 
preferable. Harvesting done hand: the tubers are slowly pulled out 
and separated. 

Yield: The yield tubers varies greatly according variety, climate 
and nature soil where the plant grown, method cultivation and 
time planting and harvesting. Yields two four tons per acre are 
commonly obtained when the crop grown traditional methods 
soil moderate productivity. With high yielding varieties good soils, 
yields tons per acre are reported from Indonesia. Grown experi- 
mentally Ghana the variety Calabar gave yield five six tons, 
although, poor soils and without the use fertilizers, the yield was 
usually under three tons; yields varying from six nine tons per acre 
were obtained with varieties like Ankra, Kroo, Parasol, Butterstick, and 
Mauritius and 14. The average recorded yields (in tons per acre) from 
different countries are follows: Ghana, Eastern Nigeria, 
Northern Nigeria, Northern Kenya, Southern Kenya, 
Mauritius, Malaya (on good soil), Indonesia (on good 
soil), 10; Brazil, 19; and India, yield one ton dry tubers 
per acre reported from Tanganyika. 
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Uses Cassava 

stated earlier, cassava used staple food many tropical 
countries. major component the diet the inhabitants Congo, 
West Africa and East Africa, where also serves important famine 
reserve crop. Fresh peeled tubers, particularly the sweet varieties, are 
sometimes consumed raw small quantities snack thirst-quencher. 
They are eaten vegetable after roasting peeling, slicing and 
boiling, and are made into several types pastes. Fresh tubers deteriorate 
within few days being harvested. preserve them they are cut into 
small pieces chips and dried the sun; dried chips will keep for 
months and are consumed after cooking ground into flour. The 
principal form which cassava eaten Nigeria and Ghana 
product known gari—a fermented cassava meal. The chief industrial 
outlet for the tubers is, however, the manufacture starch and tapioca 
(partially cooked starch). The starch yield per acre stated higher 
from cassava than any other cultivated crop. 

Composition and Nutritive Value: Cassava, like other tuberous foods, 
primarily source carbohydrates and deficient other nutrients. 
parts the tropic zone occupies much the same position the diet 
potatoes parts the temperate zones. Average chemical composition 
the fresh, peeled tubers follows: water g., protein g., 
fat g., total carbohydrates g., fibre 1-3 g., mineral matter g., 
calcium mg., iron 0-7 mg., thiamine 0-06 riboflavin 0-03 mg., 
niacin 0-6 mg., and ascorbic acid mg./100 g.; calories 146/100 The 
tubers contain only traces carotene. 

addition starch, which the principal carbohydrate, the tubers 
contain small amounts sucrose, glucose and fructose which give 
pleasant sweet taste the non-bitter varieties. Investigations the Congo 
have shown that cassava proteins are generally deficient essential 
amino acids, particularly methionine. Ornithine absent fresh tubers, 
but present relatively large amounts cassava meal; derived 
mainly from arginine during the processing tubers. Non-protein 
nitrogen accounts for per cent the total nitrogen the tubers. 

Cassava tubers are less nutritious than rice, maize and potatoes. Low 
contents fat and protein and the poor biological value the proteins 
present make cassava unbalanced food. Diets based cassava 
preparations require supplemented foods, like soybean, fish, 
coconut milk and green vegetables. 

Hydrocyanic Acid: The bitter principle the tubers unstable, 
cyanogenetic glucoside (known linamarin, phaseolunatin maniho- 
toxin), which undergoes hydrolysis, especially the presence enzymes, 
yield hydrocyanic acid and glucose; some hydrocyanic acid also 
present the free state. The glucoside content tubers very variable, 
depending upon variety, and the type soil and climate where the plant 
grown; present amounts that vary from harmless lethal. 
Examination over 100 Tanganyika-grown varieties showed that the 
hydrocyanic acid varied from mg. mg. per 100 fresh 
tubers. Trinidad and Tobago, sweet varieties examined contained 
mg. and bitter varieties mg. hydrocyanic acid per 
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100 fresh Values reported from India are: bitter varieties 
mg., and sweet varieties less than mg./100 fresh tubers. 

was stated the Cassava Congress, held France 1949, that 
spite the high content hydrocyanic acid, few cases poisoning due 
cassava consumption have been reported anywhere the world. Accord- 
ing Dr. Raymond the Tropical Products Institute, case 
serious poisoning came his notice Tanganyika, where fairly well 
recognized locally that eating fresh tubers may cause malaise and 
headache. The rarity with which cassava poisoning occurs due the 
following reasons: 

(1) The cyanogenetic glucoside concentrated mainly the peel 
which usually removed before the tubers are consumed; flesh 
contains but small quantities the glucoside. The Mambo leo 
variety from Tanganyika contains mg. per 100 hydro- 
cyanic acid the peel compared 1-9 mg. the flesh. 

(2) only the sweet tubers that are consumed fresh and then only 
small quantities. The more bitter tubers are generally consumed 
after processing. 

(3) The methods use for cassava processing destroy render inert 
the major part the glucoside present the tubers. Sun-drying 
after slicing reported destroy about per cent the hydro- 
cyanic acid; hence the chips and the flour are both innocuous. 
Experiments Tanganyika showed that, one variety the acid 
content 100 tubers was reduced from mg. 0-7 mg. 
after boiling, and another variety from 4-1 mg. mg. after 
roasting. stated that almost the entire amount the acid 
the tubers destroyed during the preparation gari. 


Cassava Starch and Tapioca 


The most important industrial use cassava the production 
starch and its products. Before World War the bulk the better 
grade starch world markets emanated from Indonesia. Owing 
political unrest, the present output that country much below the 
pre-war level. The largest production has been South America, notably 
Brazil, where United States interests have helped erect factories for 
producing cassava starch high quality. Cassava starch also produced 
Malaya, India, Madagascar, Angola, French Togo and minor 
amounts the West Indies. The United States the principal importer 
cassava starch. Considerable amounts are imported into France, 
United Kingdom and other countries Europe. 

None the Commonwealth countries Africa produces cassava 
starch for commercial purposes, though crude product prepared 
small quantities some places for domestic consumption food. 
Extraction starch from cassava simple operation which needs 
complicated machinery and can organized these countries 
village scale obtain high-grade product. Attempts establish this 
industry these areas have not far met with success. recent years, 
however, interest the production cassava starch has been revived 
Nigeria, Tanganyika, and Rhodesia and Nyasaland and there 
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certainly scope for setting small scale factories similar those 
Malaya. 

Extraction Starch Malaya: Cassava starch extracted much the 
same procedure arrowroot and potato starch. The tubers are washed, 
peeled, grated, and ground with water yield starch slurry which 
strained and allowed settle tanks. 

The typical machinery employed Malayan factories consists 
washer, rasper and strainer; these contrivances are compara- 
tively crude nature and are constructed locally. The power usually 

Washing the tubers carried out perforated hollow wooden 
cylinder, which mounted slight angle the horizontal and revolves 
about revolutions per minute. perforated pipe passing through 
the cylinder sprays water the tubers; washing assisted rubbing 
the tubers against each other and also against the sides the cylinder. 
The tubers are thrown into the upper end the washing cylinder and, 
after being washed, are recovered the lower end. The washed tubers 
are subjected the rasping action saw moving high speed. The 
rasping machine consists small drum composed number 
radial segments hardwood bolted together and with double-edged 
saw blades inserted lengthwise between each pair segments; when saw 
blades become blunt they can easily reversed expose the other edge. 
The drum mounted steel shaft enclosed hardwood box and 
revolves speed about 600 revolutions per minute. The top the 
box the form hopper into which the tubers are fed. one side 
the drum wooden trap manipulated heavy lever. Operation 
the lever causes the tubers entering the hopper pressed against 
the revolving rasping drum upon which powerful jet water also 
impinges. The pulped material passes through narrow orifice the 
bottom the box. 

The strainer consists revolving cylindrical framework (length ft. 
diameter ft.), covered with muslin and mounted slight angle 
the horizontal. Water sprayed from both the inside and outside the 
cylinder from perforated pipes. The pulp from the rasper discharged 
into the upper end the strainer and flows down the free starch 
washed through the muslin suspension water, while the fibrous 
matter collected the lower end the cylinder. The fibrous residue 
used feed for pigs cattle. 

The slurry collected large cement tanks, where starch settles the 
bottom about six hours. The supernatant liquor run off from the 
tanks through series holes varying heights. The starch sediment 
creamy white colour and almost solid consistency; the upper layer 
has yellowish tint and scraped off and rejected. The starch washed 
with water wooden tubs, being vigorously stirred with wooden 
paddle, and allowed settle about hours, when the supernatant 
liquor discharged; the process washing repeated for week after 
which the purified blocks starch are removed drying sheds where 
they are thrown upon tables and broken into small pieces with spades and 
rakes. Sun-drying the crumbled starch, followed pulverizing and 
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sifting, yields the cassava starch. The yield starch different factories 
varies from per cent the weight fresh tubers. 

For the preparation tapioca flakes the moist crumbled starch 
rubbed through screen (20 mesh/inch) and partially gelatinized 
cooking for about two minutes shallow iron pans, previously smeared 
with oil. During cooking the flakes are raked continuously 
means large forks prevent burning and ensure uniform gelatiniza- 
tion. The material obtained the form irregular lumps and 
dried brick bench heated temperature about 50°C. means 
furnace flue. the manufacture tapioca pearls and tapioca seeds 
the damp starch sieved (20 mesh/inch) and made into globules the 
required sizes shaking hammock-like contrivances made canvas. 
The globules are graded passing through sieves and cooked and dried 
the making tapioca flakes. The dried product passed between 
two millstones, winnowed separate dust and subsequently sifted 
through fine sieve. The larger dried globules are known pearls (or 
bullets) and smaller ones seeds. The term grist used for finer-grained 
product, obtained milling gelatinized lumps. 

Factory Practices Indonesia and Brazil: these two countries, besides 
small mills, there are number medium- and large-sized factories 
equipped with modern machinery for manufacturing cassava starch. The 
factories employ more efficient raspers and the grated material given 
secondary grinding hammer mills before sieving. Sieves used include 
shaker sieves and brush sieves and settling tanks are replaced settling 
tables and batch-type centrifuges. Some factories Brazil employ protein 
water separators for use before tabling. Sulphurous acid (0-2 per cent 
solution sulphur dioxide) added the starch slurry before screening 
tabling; prevents fermentation starch, aids sedimentation the 
tables and the washing tanks, and improves the colour the starch 
its bleaching action. Several types artificial dryers are used. The 
improved methods processing result top-grade finished product, 
and percentage recovery starch from the tubers also higher than that 
reported Malayan factories. Quality control has been established 
several the Brazilian cassava starch factories. 

Extraction Starch Nigeria: Cassava starch extracted parts 
Nigeria for local consumption food. The methods employed are 
primitive and the product obtained crude and generally unsuitable for 
commercial use. 

During World War II, the United Kingdom was cut off from her 
normal supplies cassava starch from Indonesia and had turn 
Nigeria one the alternative sources. The possibility making 
cassava starch good quality for export the United Kingdom was 
studied the Nigerian Department Agriculture. encourage the 
local producers use better methods starch extraction, the Department 
set experimental ‘factory’ Moor Plantation. employed very 
simple equipment such earthen pots, tin graters, calabashes for water, 
basket sifters, coarse cloth for filtering starch, native knives for scraping, 
and grass mats for drying. Samples starch prepared this process 
were submitted the Tropical Products Institute for their examination 
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and commercial evaluation for making dextrin. Apart from lumpiness, 
the starch was found satisfactory quality and was accepted for 
import the United Kingdom. The total quantity cassava starch that 
Nigeria shipped the United Kingdom during 1941-44 was only 
8,700 tons; there have been exports since 

Quality Cassava Starch: Granules cassava starch are comparatively 
small size, varying from 35u (average When boiled water 
forms thin, homogenous adhesive paste high viscosity. Cassava 
starch has higher viscosity than sago starch, but the latter retains its 
viscosity better higher temperatures. 

Commercial samples cassava starch contain: moisture, per 
cent; protein, 0-3 per cent; fat, 0-4 per cent; ash, 
per cent; and starch, fibre, etc., per cent. The criteria used 
the consumer industries for assessing the quality cassava starch 
include mesh size, uniformity lot, odour, moisture content, ash con- 
tent, colour, contamination foreign matter, and viscosity. Good 
quality starch should clean, with white colour. The standards 
recommended the General Foods Corporation, New York, are: mesh 
size, per cent pass 140-mesh screen; moisture, 13°5 per 
cent; ash not more than o-2 per cent; and viscosity 
(Brabender Viscograph) 100 seconds. 

Uses Cassava Starch: extensively used the textile and paper 
industries and for making dextrin. the textile industry used mostly 
finishing material, since gives excellent polish, and, some 
extent, warp size. paper making employed sizing material. 
Cassava starch much used the manufacture commercial adhesives 
because its superior film, tack and stability. Cassava dextrin practi- 
cally odourless, with agreeable taste, and therefore preferred for use 
adhesive for stamps, envelope backs, etc. Cassava starch also used 
for laundering and for making plywood and veneer adhesives; for 
laundering regarded inferior rice starch. suitable for the 
production alcohol, glucose, butanol and acetone. Minor industrial 
applications include the manufacture explosives, colours, drugs and 
chemicals, carpets and linoleum, and for the coagulation rubber latex. 

Cassava starch used food for making puddings, pies and con- 
fectionery, directly after conversion tapioca. India pearl tapioca 
made from cassava starch has almost wholly displaced sago from the 
sago palm. used mostly food for invalids and infants. 

many its uses, cassava starch facing increased competition from 
starch from other sources, mainly corn and potatoes. The plywood and 
veneer industry, which consumed large quantities cassava starch before 
the war, now turning more water-resistant plastics. 


Cassava for Food Purposes 


Gari: One the staple foods the inhabitants Nigeria, Ghana and 
other areas West Africa gari. eaten its own, mixed with fresh 
coconut roasted groundnuts, made into various dishes adding 
hot cold water and combination with oils, spices and soups. 
also mixed with wheat flour make bread and puddings. 
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The traditional method gari preparation follows: Fresh tubers 
are washed, peeled, grated hand home-made raspers, and the grated 
material, after being placed bags, subjected pressure piling 
heavy stones top the bags. During this process, which takes several 
days complete, the juice squeezed out the mass and, the same 
time, some degree fermentation takes place. The fermented pulp 
removed from the bags, sieved and heated large iron pans which are 
sometimes previously smeared with oil (usually red palm oil). The 
cooking stopped when the material makes rustling noise. The resulting 
product (yield per cent the tubers) granular, white pale 
straw colour, with slightly sour aroma and characteristic taste. 

Attempts are being made the Department Commerce and 
Industries, Nigeria, with the assistance the Tropical Products Institute 
and some manufacturers the United Kingdom, improve and 
mechanize the native methods preparing gari. hand-operated 
mechanical grater, mechanized press and cooking range have been 
designed the Department. process which reduces the period 
fermentation hours has been developed; involves the use 
pressed-out juice starter for cassava fermentation. Mechanization 
gari production has also been tried Ghana, the use automatic 
grater and large screw press which the grated mass fermented. 

Like the tubers, gari consists mainly carbohydrates with starch 
predominating. Several samples gari, sent the Nigerian Department 
Commerce and Industries, were examined the Tropical Products 
Institute; analyses gave the following ranges values: moisture 
g.; crude protein 0-6 1-4 g.; oil g.; carbohydrates 
79°8 85-7 g.; crude fibre g.; ash 1°5 g.; calcium 
mg.; iron 1-0 mg.; and phosphorus 98-2 mg./100 g.; 
calories 325 350/100 Gari contains only traces hydrocyanic 
acid and when produced mechanized methods not likely differ, 
nutritive value hydrocyanic acid content, from that prepared 
traditional methods. Investigations industrially produced gari 
Nigeria have shown that the cyanogenetic glucoside becomes very un- 
stable low (reached during fermentation) and this results the 
rapid and positive removal the poisonous from the pulp. 

Gari rapidly swells three times its original volume when mixed with 
cold water; tapioca swells four five times, but cassava starch 
flour not exhibit this property. The swelling characteristic gari 
attributed the partial gelatinization the starch contains, during 
cooking. The essential difference between gari and tapioca that the 
former cooked, dried, cassava flour and the latter cooked pure starch. 

Cassava Chips and Flour: East African countries the tubers are eaten 
mainly the form chips and flour. The chips are prepared drying 
the peeled, sliced tubers the sun for two three days; sometimes the 
tubers are soaked water for few days prior drying. Once dry, the 
chips have good keeping properties. They are consumed after cooking. 
Cassava flour prepared pounding the chips mortar 
grinding between stones and generally sifted through sieve obtain 
uniform product. consumed porridge, sometimes gruel, and 
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eaten with sauce. Mixed with cereal flours used for making 
bread and biscuits. the United Kingdom and other western countries, 
imported cassava chips and flour are used for the production glues and 
adhesives and for feeding livestock, particularly pigs. Starch may also 
extracted from the flour. 

Several samples dried cassava chips from Tanganyika were examined 
the Tropical Products Institute during 1957 and 1958. They were 
forwarded the Agricultural Officer the Department Agriculture, 
Southern Province, Tanganyika, for assessment their value the 
manufacture starch and animal feedstuff. Analyses the chips 
gave the following ranges values (moisture-free basis): ash 1-6 
per cent; fat per cent; crude fibre 2-0 per cent; 
soluble sugars (calculated dextrose) 0-3 per cent. According 
two firms the United Kingdom whom the samples were sent for their 
comments, dried cassava from Tanganyika was not the standard 
required for starch manufacture and was acceptable only animal 
feed. For starch extraction the chips should quality similar those 
imported from Angola; they should clean, white, well peeled and split 
and free from weevil infestation. 

Export trade cassava chips and flour well established Tan- 
ganyika. 14,000 tons were exported 1948 and the amount rose 
16,000 tons 1952, but bad crops restricted the trade the three 
years following. Export figures for the more recent years are follows: 


1956 24,000 tons 
1958 


(Break-up figures for 1959 are given Table II.) 


The Federation Rhodesia and Nyasaland exported 2,700 tons 
cassava flour 1957, mostly West Germany. Exports cassava 
subsequently dwindled and the annual figures for 1958 and 1959 were 
about 600 tons, valued over £9,000. 

Attempts made Nigeria and Sierra Leone develop export trade 
cassava chips have not met with success. 

Other Food Products: granular product, called farinha, prepared 
South America and the West Indies much the same way gari, except 
that the fermentation more important the latter. Farinha keeps for 
several months and consumed cereal, usually combination with 
other food. prepared from fresh tubers peeling, grating, squeezing 
out the juice wooden-screw press basket-work cylinder, forcing 
the pulp through sieve and finally roasting slightly slow fire. 
Sometimes the tubers are allowed ferment for few days before they 
are processed. obtained heating the pulp more 
intensely till the mass slightly brown and sets into cake, which 
further dried the sun. The juice pressed out from the tubers some- 
times concentrated and various spices are added obtain type sauce 
known cassaripo the West Indies and tucupay Brazil. the 
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Philippines the pulp, after squeezing out the juice, made into pellets, 
which are called cassava rice. popular article food, 
used substitute for rice and maize. 

Cassava Leaves: Young leaves the plant, generally the sweet 
varieties, are sometimes used Africans vegetable. They are rich 
minerals and vitamins. Fresh leaves from Tanganyika contain every 
100 g.: water g.; crude protein g.; fat o-69 g.; starch g.; 
sugars g.; ash 1-71 g.; phosphorus mg.; calcium 187 iron 
mg.; carotene 9-7 mg.; ascorbic acid 247-6 mg.; and oxalic 
acid mg. some countries leaves and shoots are fed livestock. 
Meal prepared from the leaves dehydration has been found 
quite suitable for use ingredient dairy feed mixture; palatable 
and reported contain more carotene and protein than the lucerne leaf 
meal. Hydrocyanic acid content the leaves (up 78-6 g.) 
higher than the tubers but most destroyed when the leaves 
are boiled water. 


TABLE 


Estimated Acreage and Production Cassava 
Commonwealth Territories Africa 


Country Year Area Production 
(in acres) (in tons) 
Gambia 

1959/60 
Ghana 1950/51 163 504 
1957/58 163 810 
1958/59 215 1,075 
1957/58 
Nigeria (av.) 2,469 10,553 

Nyasaland 1949/50 185 536 
Ruanda-Urundi (av.) 356 1,155 
1957/58 252 1,478 
1958/59 232 1,334 
1959/60 289 1,569 
1958/59 
Tanganyika 635 803 
1957/58 529 n.a. 
1958/59 667 
1958/59 
1959/60 


(a) Figures refer dry tubers. (>) Average years. 


n.a. not available. 


(c) African growers only. 
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Export Cassava Chips and Flour from Tanganyika 1959 


Importing Country Quantity Value 
(Centals 100 (£) 

Belgium 6,720 4,400 
West Germany 220,868 159,525 


(or 13,690 tons) 
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Malathion Water-dispersible Powder for the 
Protection Bagged Foodstuffs from 
Insect Infestation 


McFARLANE 
Colonial Pool for Stored Products Research 


premium grade malathion water-dispersible powder deposited 
small jute sacks the rate 100-130 mg. per sq. ft. was shown 
bio-assay, using Tribolium castaneum adults, remain effective for 
weeks under tropical indoor conditions. The effectiveness the 
deposit was assessed terms knock-down rate and the extent which 
prevented the beetles from penetrating the sack-cloth. Chemical deter- 
mination indicated that contamination the bag contents (rice bran) 
was low, and about per cent the initial deposit remained after four 
weeks filter papers. The results are discussed with reference the 
results field trials and recommendations are made for practical 
application. 


INTRODUCTION 


work was part series trials designed establish the suitability 
malathion (S—1 diethoxycarbonyl-ethyl dimethyl phosphorothio- 
lothionate) dispersible powder formulation routine treatment for 
protecting rice bran and similar milled cereal products from insect 
infestation. The contamination aspect has been further investigated 
other trials the series.* 

Malathion was chosen for three main reasons. the first place, its 
mammalian toxicity (acute oral), assessed the usual tests 
siderably lower than that DDT and both which 
have been fairly widely accepted for surface spraying certain bagged 
foodstuffs. There also evidence that malathion not dangerously 
Secondly, the limited data available contamination 
foodstuffs malathion suggests that uptake likely less than 
the case Finally, quicker knockdown effected than 
with DDT, suggesting that better control Lepidopterous species may 
obtained than with the latter which has failed prevent moth 
infestation (Ephestia cautella) even when sprayed bags levels high 
956 mg. per sq. Moreover, malathion dispersible powder has 
proved initially more toxic Ephestia cautella larvae than DDT and 
gamma-BHC, although its toxicity less persistent than that 
Toxicity Tribolium castaneum—the most troublesome local pest rice 


Malathion Wettable Powder for Surface Application Bagged Rice 
Bran’, Sci. Fd. Agric., 1961, October, 1543. 
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MALATHION POWDER FOR PROTECTION FOODSTUFFS 


bran and many other foods—is high. Furthermore, although, because 
the instability malathion, long-term toxicity cannot expected, 
malathion dispersible powder deposits have been shown remain 
effective for longer than which requires weekly applica- 
tion for satisfactory persistence the More recently, Green and 
have confirmed that malathion more effective sack spray 
against castaneum standard dosage rates than either DDT lindane. 


MATERIALS AND METHODS 


Malathion: The malathion used was premium grade per cent 
wettable powder formulation. The nominal concentration was confirmed 
chemical analysis. 

Test bags: The bags measured in. in. long (flat) and, when 
filled, in. square in. thick. They were made from washed 1-ply 
jute sack cloth weighing approximately oz. per sq. ft. The bags were 
closed rolling down the top in. and tying the ends the roll 
tightly. This method was adopted reduce the likelihood extraneous 
contamination the contents when the bags were opened for sampling. 

Rice Bran: Each bag contained about 1200 rice bran from 
lot which had previously been fumigated with phosphine. Two control 
samples, each approximately 500 g., were retained tightly closed 
polythene bags in. polythene film) during the experiment (six 
weeks) and subsequently for further six weeks. infestation developed 
these samples. 

Spraying bags: The bags were sprayed from one-pint compressed 
air hand spray-pump fitted with flat fan nozzle giving moderately 
coarse spray the type commonly used for residual spraying. reason- 
ably uniform deposit was obtained spraying from fixed point and 
moving the bags across the plane the spray motor-driven conveyor 
belt. The nozzle the pump was about in. above bench level, and 
in. from the plane traverse the near side the bags. 

The test bags, and one dummy bag similar size, were set upright 
the belt, side side and about in. apart. Two spraying runs 
were made, the bags being reversed for the second run, that both sides 
the bag were sprayed. 

The spray-mix used was the per cent wettable powder 
one pint tap-water. The mix was prepared and poured into the 
pump soon the bags had been set the conveyor belt. Just 
before the belt was set motion, the spray-pump was shaken times 
re-agitate the suspension, and then placed some ft. beyond the 
nearest bag. The spray was released when the nearest bag had approached 
within about in. the plane spray, and was checked when the 
last bag was similar distance beyond the plane spray. Before the 
second run, and after turning the bags, the pump was reshaken times. 
The belt moved about ft. per minute and the whole operation, 
including the turning the bags, took from two three minutes. 

Estimation Deposit: The spray-mix was calculated give deposit 
100 mg. per sq. ft. The amount actually deposited was checked 
exposing filter papers the spray. 
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weighed pre-numbered filter paper (Whatman No. cm. 
diameter) was pinned the centre the marked face each test bag, 
and both faces the dummy bag, before the bags were sprayed. 
Bags were arranged that papers were exposed bags and 
during the first run, and bags and the second run; the 
dummy bag being switched from one end the line the other (and 
reversed) after the first run, that filter paper was exposed behind 
the sixth bag the first run, and front the first bag the second 
run. The filter papers were allowed dry the bags. 

Two control papers, pinned similar sack surface, were sprayed 
with tap water only and left dry beside the test-papers. After drying, 
each paper was transferred, with the sprayed side uppermost, 
shallow aluminium tin, cm. diameter, and taken the laboratory 
for reweighing. Afterwards, three the papers (Nos. and the 
order sprayed), and the two control papers, were submitted for chemical 
determination malathion residue. The remaining papers were retained 
and submitted-singly after and weeks. Chemical determination 
malathion residue was carried out the colorimetric method 
Norris, Vail and 

The papers were handled throughout fine-pointed metal forceps. 

enclosed laboratory chainomatic balance was used for weighing 
within accuracy mg. (constituting maximum error less 
than per cent). each series weighings, checks were made 
confirm that the papers were moisture equilibrium with the air inside 
the balance. correction the apparent weight change after spraying 
was made the basis small weight change the two control papers. 

The corrected figures for weight increase per filter paper were converted 
mg. malathion per sq. ft. Estimates obtained are given Table for 
each filter paper, together with the estimates based initial malathion 
residue determined chemical analysis (Papers only. 


TABLE 


Estimates obtained for Rates Deposit Malathion 
the Wettable Powder Spray 


Paper No. 


Deposit (mg./sq. ft.) 

estimated 

Deposit (mg./sq. ft.) 

estimated 


Storage Sprayed Bags and Filter Papers: The sprayed bags were left 
undisturbed the laboratory open shelf, set out numerical order 
side side with the bio-assay surface uppermost. The shelf was not 
exposed direct sunlight and was uniformly illuminated when artificial 
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light was switched on. There were other factors likely affect 
individual bags unequally. Ambient temperatures and humidities during 
the period the trial fluctuated between and and 
between and per cent. 

Bio-assay Deposit Bags: Batches ten rust-red flour beetles 
(Tribolium castaneum Herbst) were confined glass rings covered 
weighted wire gauze and placed centrally the surface the sprayed 
bags. Three control batches were similarly confined clean filter paper 
except that one batch each the first two tests was placed 
untreated but otherwise identical bag determine what extent the 
beetles could penetrate untreated sacking. 

The beetles were obtained from heavily infested warehouse where 
occasional treatments with lindane, but not with malathion, had been 
carried out the past. Laboratory stock cultures were not used because 
the frequency testing made this impracticable with the cultures 
available. 

Beetles were collected each week the evening before the test, were 
counted out the laboratory the same evening and transferred direct 
clean filter paper discs which they were confined overnight gauze- 
covered rings. Particles corn-bran transferred during this procedure 
were removed aspiration. The bio-assay was set the following 
morning about hours after collecting the beetles from the warehouse. 

was decided assess the residual insecticidal activity the treated 
surfaces terms the exposure-period required produce per 
cent knockdown. This was considered suitable criterion the 
efficiency the sprays since critical comparisons between different 
surfaces different treatments were not involved. The success the 
treatment preventing beetles from penetrating the sack cloth could not 
have been judged realistically the beetles had been removed from the 
surface while some were still active. The criterion for ‘knockdown’ was 
the inability the insect right itself after being overturned. The nature 
the surface made possible for even partially unco-ordinated beetles 
this, and all cases, the time transfer, beetles were fully 
active and the few (10 per cent less) which were not considered 
knocked-down were sufficiently affected for appear highly unlikely 
that they would subsequently have penetrated the sacking. 

After removal from the treated surfaces, mortality was determined 
the occurrence non-occurrence spontaneous movement 
visible response mechanical stimulation the antennae dissecting 
needle. 

Knock-down was assessed hourly intervals during the exposure 
period until average per cent was reached exceeded. 
Mortality was assessed hours and hours after transferring the 
beetles from the test surfaces clean filter papers. Transfer was effected 
collecting the batches beetles into stoppered glass tubes in. long 
in. diameter. The glass rings were then taken up, wiped with clean 
cloth, and set out the clean filter papers. The beetles were tipped out 
these and the rings covered before. 

The beetles were transferred the tubes from the test surfaces with 
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metal forceps. Suction was not used, thus avoiding the possible uptake 
particles the malathion wettable powder other than those actually 
adhering the insects. When transferred, all the test beetles were either 
moribund, knocked-down, sufficiently affected the insecticide 
incapable normal escape movements. has been found that such 
beetles can handled forceps quite easily and without apparent 
damage provided that the forceps are held with the ball the index 
finger placed between the forceps close the point act combined 
buffer and pressure gauge. That significant damage resulted from this 
method handling was confirmed using it, the second test, the 
three control batches, after anaesthetizing these with ethyl acetate the 
point where feeble movements were still made. There was mortality 
any these batches after hours. 

obtain weekly samples for contamination tests was decided 
delete single bags from the series after each bio-assay. was not 
expected that the treated surfaces would remain effective for longer than 
three four weeks, and the fact that performance after three weeks was 
still very good made necessary modify the procedure order 
make reasonably comparable bio-assay tests over longer period than 
four weeks. bag was deleted, therefore, the third and fourth weeks. 
Bio-assay tests were thus carried out six bags initially, five bags after 
the first week, four bags after the second week, three bags after the third, 
fourth and fifth weeks, and two bags after the sixth week. 

Sampling Bran and Determination Malathion Contamination: single 
treated bag was taken for sampling the first day after spraying and 
subsequently after one, two, and five weeks. The remaining two bags 
were not sampled until about three months after spraying. each 
occasion the bag was opened carefully and emptied, without shaking, over 
large sheet clean paper. The bag was then turned inside out 
dislodge the bulk the remaining bran. All the bran obtained was 
transferred cubic lb. tin and mixed rotating the tin times 
about diagonal axis. Spoonfuls bran were then placed alternately 
screw-top glass jar and polythene sample bag. The half sample 
contained the glass jar was used for determining malathion content. 
The half-sample the polythene bag (tightly closed with rubber band) 
was retained. All articles used this procedure were washed with alcohol 
and dried with clean toilet tissue before use. 

The inside-out bag was brushed over the sheet paper until all 
obvious traces had been removed. Brushings from the first three 
samples were submitted for separate analysis. subsequent occasions 
they were added the bulk the tin before mixing and dividing, 
because the proportion the total contents obtained brushings varied 
considerably. Malathion content was determined the method pre- 
viously cited. 

The Effect Restricted Aeration Contamination: attempt was made 
obtain some idea the effect restricted ventilation malathion 
uptake. the two bags remaining after the last bio-assay, both which 
were kept for several weeks before sampling for chemical assessment 
contamination, one (No. was transferred outer polythene bag 
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which was stored for two months before sampling, while the other 
(No. was left freely exposed for additional month and then treated 
the same way bag No. 

Infestation half-samples from treated The half-samples polythene 
bags were kept for five weeks, longer, before being examined for 
infestation. 

The complete sample was sieved through double sieve (B.S. and 
mesh) until the bulk the sample (finely divided bran) had passed 
both sieves. The 12-mesh retentions very small fraction) were examined 
for live adults and late instar larvae, and were then discarded. The 
22-mesh retentions, representing some per cent the sample, were 
also examined for live adults and larvae the following method which 
adapted from the technique described Saunders and for 
the separation Tribolium larvae from flour. The bran fraction was tipped 
out flat board covered with black cartridge paper measuring 
in. and shaken out into shallow layer. This was allowed 
stand for one minute, and any adults emerging from the bran were 
collected and counted. The bran was then shaken gently from the board 
and any other escaping adults were also collected and counted. When the 
bulk the bran had been shaken free, all remaining adults were 
collected and counted, and the surface the board was examined for 
larvae. single separation only was given each lot, but each sample 
was broken down into three parts for sieving and separation facilitate 
handling and examination. Where was obviously present, 
sub-samples were examined instead the whole lot. 

Chemical Assessment Persistence: the eight filter papers sprayed and 
reweighed assess the deposit malathion only three were used for 
immediate chemical determination malathion. The remaining papers 
were used obtain chemical assessment the persistence the 
malathion deposit under the same conditions temperature and 
humidity, and were analyzed singly one, two, three, four and six weeks 
after spraying. 


RESULTS 


Exposure periods giving 100 per cent mortality test surfaces 
weeks after spraying, and percentage knock-down figures for 
2-hour exposure, are given below Table II. Observations the 
penetration sack cloth the test insects are summarized Table III. 
Data for the final test weeks relate 24-hour exposure period, 
which mean percentage mortality reached only per cent. Data for the 
last two tests are based reduced numbers beetles per batch, i.e. 
those beetles which did not succeed entering the test bags (see Table 
III). Percentages are given the nearest per cent. correction was 
made for mean control mortality which averaged approximately per 
cent and did not exceed per cent throughout the tests. The results 
have not been analyzed statistically and the mortality range therefore 
given. 
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Exposure Sprayed Sacks Giving 100 per cent Mortality 
Batches castaneum Adults and Percentage Knock-down after Hours 


Exposure period 
Mortality range 
hour percentage 
III 
Numbers castaneum Adults Entering Sprayed Bags during Bio-assay 
Number beetles 
which entered bags Nil Nil Nil Nil Nil 4/0/3 
Number entering unsprayed bags 2-hour exposure 3/9 


Infestation Samples from Sprayed Bags (Stored, after Sampling, Insect-Proof 
Containers) and from Control Samples (Stored since Outset Insect-Proof Containers) 


Sample Sample Entry 
taken examined beetles Live infestation 
Bag No. (time after (time after (during time 
spraying) sampling) bio-assay) examination 

day weeks Nil Tribolium adult 
larvae 

week weeks Nil Nil 

weeks weeks Nil Tribolium aduli 
larvae 

weeks weeks 5th week 480 Tribolium adults 


mod. large numbers 


weeks weeks and Nil Nil 
weeks 
weeks weeks 5th week 600 Tribolium adults 


6th week Larvae present 
large numbers 


Nil 
Nil 


Control weeks 


Control weeks 


A 
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Subsequent infestation test bags: The results the examination 
half-samples (about 600 g.), drawn from the sprayed bags and stored 
polythene bags for periods weeks after sampling are given 
Table IV. Results for two control samples bran, stored since the outset 
polythene bags, are included. The infestation figures given for bags 
and are estimates based, each case, three sub-samples, each 
approximately 

Contamination bag contents: Figures for overall contamination 
malathion bran taken from the sprayed bags are given Table 
The first three values were calculated weight for weight from separate 
results for the main sample and bag-brushings; other values were 
obtained from single analysis the whole mixed sample. 


TABLE 


Malathion Contamination Bran from Sprayed Bags 
(approximately 600 samples) 


Overall contamination 
(parts per 4°7 3°4 Nil Nil 


Persistence Filter Paper The initial deposit malathion the sprayed 
filter papers, estimated weight (all papers) and chemical analysis 
(papers and 8), was given Table Adjusted values for papers 
and were obtained multiplying the weight estimate the 
factor: 

Mean deposit (papers estimated chemically 
Mean deposit (papers estimated weight 

These values, and the chemical estimates malathion residue after 
storage, were used calculate the percentage figures given the 
following table. 


TABLE 


Malathion Residue Filter Papers Sprayed the Same Time 
Test Bags and Stored with Them 


Discussion 


Estimates deposit Greater reliance has been placed upon the estimates 
based chemical determination than those based weight measure- 
ments. difference the order observed was not anticipated, and the 
rate application was based upon preliminary trials using weight 
estimates. result the deposit obtained (approximately 100 130 mg. 
malathion per sq. ft.) was higher than the intended deposit about 
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100 mg./sq. ft. possible that malathion water-dispersible powder 
formulation may partially released the dispersed carrier that 
percentage the malathion fact applied emulsion. This could 
account for least part the difference recorded here. 

Chemical assessment persistence filter Replication was dispensed 
with the series tests made weekly intervals (Table VI) but, 
taking three papers for the initial determination, and selecting for this 
purpose papers Nos. and (in the order sprayed) the range 
variation was indicated (Table I). Allowing for this, the results the 
subsequent series tests give good picture the rate disappearance 
the malathion residue from undisturbed filter paper surface, but otherwise 
under the same conditions obtained the bio-assay trial. 

Contamination bran: The level contamination bags treated with 
persistent insecticides can expected increase with time certain 
circumstances. Insect activity, handling the bags, and vapour diffusion, 
may all cause loss insecticide from the surface the bag and 
proportion (usually small) the insecticide thus lost will move into the 
contents the bag. Where bags are stacked together larger part the 
insecticide lost from the surfaces can expected finish the 
bagged commodity itself. However, the concurrent slow chemical break- 
down the insecticide will tend produce the opposite effect, that is, 
decrease contamination with the passage time, that the net result 
will depend upon the relative magnitude the rates these various 
processes. 

Since there was insect infestation the test bags, which received 
very little handling, any migration insecticide into the bag was 
probably due diffusion the vapour phase. Although malathion has 
moderately high vapour pressure relatively unstable, and the 
results appear indicate that the rate break-down the commodity 
prevented any significant build-up. 

There was evidence increased contamination due restricted 
aeration the samples taken from bags and (see under Methods). 
There was detectable residue either case (see Table V). 

The movement insecticide due insect activity handling 
the bags was regarded negligible this trial. Under normal warehouse 
conditions unlikely that these factors would contribute more than 
very minor part the movement insecticide into the commodity, but 
their existence should borne mind. 

The level contamination recorded (Table was low even the 
bag sampled one day after spraying. Furthermore, can expected 
that the overall contamination standard size bag would lower still 
because the lower surface area/volume ratio. For 100 lb. bag the 
area/volume ratio would about one-quarter one-fifth that for 
bag similar shape, and the effect surface contamination should 
correspondingly less. One-fifth the maximum estimated overall 
contamination level parts per million) p.p.m., which well below 
accepted tolerance limits for cereal grains p.p.m.). practice, 
likely that spraying each bag one side only would give reasonable 
results bag-stacks, reducing the probable maximum overall contamina- 
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tion the order 0-5 p.p.m. The results earlier warehouse scale trials 
Jamaica corroborate this conclusion, the maximum overall contamina- 
tion found these standard size bags sprayed one surface 
only—being about p.p.m. one week after spraying. 

Effectiveness treatment The results quoted (Table III) indicate that the 
treatment effectively prevents Tribolium adults the 
sack cloth used for four weeks after spraying. The presence single 
adult samples from bags and the time examination (Table IV) 
may attributable oviposition through the sacking. this did occur 
was apparently very limited. also possible that these adults entered 
during the examination. 

However, practical conditions are somewhat different from those 
existing during the bio-assay tests. Notably, entry into stacked bags occurs 
most often where bags touch each other and adult beetles tend 
aggregate: penetration here probably facilitated the extra purchase 
afforded the adjacent surfaces. Non-penetration apparently due 
simply the direct effect the insecticide and not any repellence. 
(Beetles test surfaces were observed make efforts penetrate the 
cloth but were overcome the toxic effects the insecticide before they 
could so.) The ability the beetles penetrate the treated cloth will 
therefore inverse function the time required effect penetration, 
that any factor which facilitates entry (and reduces the time factor) 
will reduce the efficiency the treatment. Furthermore, the tendency for 
beetles gather the seams the bags and enter via the seams will 
also reduce the effectiveness. 

cannot therefore assumed that complete protection will given 
this treatment. However, can reasonably expected that, under 
similar temperature and humidity conditions, reinfestation will 
reduced very low levels for five weeks least, and that pro- 
tection may virtually complete (assuming satisfactory application) for 
one two weeks. Moreover, mortality six weeks after treatment was still 
significant and the rate beetle penetration five and six weeks 
remained below the control level per cent two hours. 

These facts relate initial deposit approximately 100 130 mg. 
malathion per sq. ft. After one week the residue filter paper had 
dropped around 100 ft., i.e. the theoretical application level. 
order obtain comparable figures for initial deposit rate 
110 mg./sq. ft. the period effectiveness should assumed 
about week less. This persistence the filter paper 
comparable persistence jute sack cloth. Allowing for initial 
deposit about 100 mg./sq. ft., can expected that residue 
some mg./sq. ft. would remain the treated surface after four weeks. 
theoretical grounds seems likely that malathion would persist for 
shorter period jute than filter paper, and persistence likely 
vary slightly different grades sack cloth. seems probable, however, 
that the residue after four weeks jute sack cloth would not much 
less than per cent the initial deposit, and respraying 
carried out monthly intervals rate mg./sq. ft., following 
initial application 100 mg./sq. ft., should therefore adequate. 
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TRIALS 


Trial 1.—Control reinfestation the use malathion wettable 
powder spray applied the outer surfaces only stack 
bagged rice bran. 

Two adjacent stacks, each consisting fifty 100 bags rice bran, 
warehouse containing stocks heavily infested with rust-red flour 
beetle (Tribolium castaneum Herbst.) were fumigated under polythene 
sheeting with phosphine. The outer surfaces one stack were sprayed, 
immediately after fumigation, with premium grade malathion wettable 
powder approximately 160 mg./sq. ft. The second stack was left 
untreated. 

The stacks were inspected and samples drawn from marked bags 
weekly intervals for three weeks. Infestation the sprayed stack 
compared with that the unsprayed stack, and assessed the 
numbers adult and larval castaneum immediately recoverable from 
samples, was per cent less one, two and three weeks. Total infesta- 
tion, including eggs early instar larvae which subsequently developed 
into adults, was approximately 98, and per cent less after one, two 
and three weeks respectively. Examination control samples stored 
polythene bags indicated that the initial fumigation had been completely 
successful. The foci reinfestation the sprayed stack appeared 
the unsprayed surfaces between adjacent bags. 

was concluded that spraying outer surfaces alone will not give 
complete protection against reinfestation, but that overall surface 
spraying, layer layer the stack built, would come close 
achieving this. 


VII 


Total recovery (T. castaneum all stages) approximately 500 from 
Sprayed and Unsprayed Stacks 


Approx. per cent 


Time after Ratio Population 
Fumigation Unsprayed Sprayed Reduction 
weeks 477 23°9 
weeks 1,095 166 


Trial 2.—Control reinfestation the use malathion wettable 
powder spray applied stacks bagged rice bran. 
(a) all-over surface spray each bag. 
(b) layer-by-layer spray applied during stacking. 

The two stacks used Trial were broken down six weeks after the 
previous treatment and rebuilt into two similar stacks the same 
warehouse. one case (Stack all bags were sprayed individually 
both sides before stacking, and the other (Stack the top surface 
each layer the stack was sprayed during building and the sides the 
stack were sprayed subsequently. The spray rate, estimated, was 
equivalent 100 150 mg. malathion/sq. ft. bag surface. Both 
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stacks were then fumigated under polythene sheeting for hours with 
phosphine. 

The stacks were inspected and samples drawn from selected bags 
and days after treatment. the 13th day both stacks had 
moved and rebuilt facilitate warehouse operations. Infestation was 
assessed before (Trial 1). After days, infestation rust-red flour 
beetle castaneum) was nil Stack and very light Stack After 
days, infestation was nil negligible Stack and still only very 
light Stack further samples were taken, but the stacks were 
inspected thoroughly five, six, seven and eight weeks after treatment. 
Infestation did not become apparent the surface the stack 
between bags until the eighth week, when one two beetles were found 
occasionally during thorough search. 

The conditions which the stacks were exposed were comparable 
those the previous trial, which the untreated stack rapidly became 
reinfested and was moderately heavily infested after one week. 

concluded that either the two treatments will give, for initially 
uninfested bran, good protection for three weeks and satisfactory control 
for six eight weeks, but that the layer-by-layer treatment would 
most practicable and acceptable and should recommended most 
cases. 

Reinfestation other species. other insect species were recorded 
samples taken. Small numbers adult rice moth (Corcyra cephalonica) were 
observed apparently ovipositing the bags the second sampling, 
three weeks after treatment. There were signs significant moth 
infestation, however, the time the last inspection eight weeks 
after treatment. 


concluded that the use malathion wettable powder spray for 
layer-by-layer treatment bagged rice bran similar milled cereal 
products, rate giving deposit 110 mg./sq. ft. bag surface, 
should give virtually complete protection against reinfestation the 
rust-red flour beetle castaneum Herbst.) for one two weeks and 
satisfactory protection for three four weeks, and that reasonable 
degree control infestation will achieved for least six weeks. 
Where storage for periods considerably longer than six weeks 
expected, suggested that the outer stack surfaces should resprayed 
monthly intervals rate approximately mg. ft. 
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Gryllotalpa gryllotalpa 


Mole cricket, 
closely related the grasshopper 


é 


Bush cricket, identified Bodenheimer, Tettigonia viridissima. This insect 
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Agricultural Pests and Diseases History 
and Literature 


SUMMARY 


Some the outstanding events the history pests since classical 
times are noted and observations made Pliny and other great naturalists 


pests and how destroy them are considered the light present-day 
knowledge. 


THE susceptibility animals and crops attack wide variety 
pests and diseases nowadays sometimes regarded the unfortunate 
concomitant the bold modern measures taken increase food pro- 
duction using fertilizers and pesticides large scale. There 
nostalgic feeling that could only get back nature would not 
have these troubles. However, examination the records will show 
that there were lot troubles ‘the good old days’ and 
reflection enough make realise that agriculture extremely 
unnatural. involves, for example, taking piece land, removing all 
the plants from and growing only one plant, say wheat, their place. 

worth while considering crop and its ecology before studying its 
history. Wherever plant growing there will found those forms 
life which want feed that plant; the law nature, the very 
basis evolution. Where crop growing abundance there you will 
find men who want feed that crop and the fungi, insects and 
animals—the fungi such the rust and smut, the animals such the 
flies, the aphids, the rabbits, the also want that crop. Man only 
gets the crop because more ingenious than these other forms life. 

Much our knowledge agricultural pests the ancient world 
comes from Pliny’s History, vast work comprising books. 
worth noting that, until well into the sixteenth century when Francis 
Bacon introduced more scientific attitude, the precepts the classical 
authors were considered sacred and greatly superior, basis for 
knowledge, careful observations and the collection evidence. Indeed, 
even today, rather unscientific Plinian methods are sometimes advocated 
and would foolish dismiss them out hand completely 
worthless, because often the case that today’s superstitions folk 
remedies turn out tomorrow’s scientific discovery. For example, 
Pliny recommended that narcotic mixture wild garlic boiled with 
alum should fed wild birds. The idea was that, after they had fallen 
into stupor, the dangerous birds should killed and the useful ones 
allowed recover. years ago this system began used exten- 
sively France, the only difference being that rather better chemicals 
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were employed. Another classical remedy was the destruction bracken 
preventing from making shoots over period two years. This 
method conforms with the advice coming out our research stations 
today. 

Pliny, often accurate, nevertheless makes some absurd observations 
ants: there long account the gold-digging ants which were said 
bring gold for you you trained them correctly! Cabbage white 
caterpillars caused trouble the cabbages and turnips, and Pliny says 
they spring from the dew, being deceived the fact that the tiny eggs 
the cabbage leaf are not unlike dewdrops. 

Rust was referred the History serious disease cereals. 
still is; fight rust today means resistant varieties, varieties 
which are either immune very resistant the rust fungus. Unfor- 
tunately, however, new strains the disease are always likely arise 
and may capable attacking the resistant varieties. Wheat rust 
fungus which lives two hosts, barbary and wheat, passing from one 
the other, fact which Pliny noted. The ancients did not accept these 
troubles passively. was characteristic the Romans take action and 
they sought effective remedies. Then, now, they were four kinds: 
magical, biological, mechanical and chemical. magical remedy was 
the festival against rust, the Robigalia, which was held the 25th April 
and which red puppy was sacrificed order secure satisfactory 
crops. The Ancients were also fully alive the dangers locusts and 
there were quite number laws against them. People had crush the 
eggs and grubs and each freeman had return certain weight 
locusts’ eggs, locusts and hoppers during attack. Then there were the 
superstitions magical remedies which involved propitiating the pest 
treating him well. Estonian peasants, for example, until recently paid 
great respect the grain weevil. Some husbandmen protect themselves 
against birds throwing handful grain into the air and saying, 
‘This for you, birds.’ The Germans, too, used get rid caterpillars 
field walking around them trailing broom and asking ‘Mistress 
Caterpillar’ come church. some the crofts Scotland 
plot is, even today, left grow wild and called the Acre’ the 
hope that the rest the land will left free pests and diseases. Similar 
remedies are found Pliny. “To kill coal blight the vine’ [probably 
Anthracnose] ‘burn three crabs alive among the bushes.’ the 
flesh the sheet fish, mostly windward’. ‘Bury toad earthenware 
jar cure disease And then rather curious remedy. Pliny 
says that order keep birds out field ‘one should bury plant, 
the name which unknown me, four corners the field with the 
remarkable result that bird whatever will get it’. Pliny seems 
playing safe against complaints here, because could always say that 
they buried the wrong sort plant. 

The second class remedies was biological; the provision resistant 
and immune varieties. There was obviously unconscious selection 
resistant varieties early man. bound have the best plants for 
food and the most desirable varieties trees for planting and on. 
Theophrastus his book, Causes Plants, advises against planting the 
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susceptible Achilles barley. And Pliny says that one should plant only 
enough wheat for home use, wheat liable attack rust, and 
one should plant barley and oats stock food, not susceptible 
disease. 

Then there were the mechanical methods. Hand picking the insects 
was advised. The olive was not planted where oak had been because 
the worms there. These were possibly some form root-eating beetle, 
cockchafers something similar. Other ancient practices were scrape 
off the moss from the trunks olive trees prevent the harbouring 
pests, and store grain sealed pots. This latter practice still 
force today and very effective, provided that the grain goes into the pot 
reasonably dry. The CO, accumulates inside the pot and kills all the 
weevils. 

Chemical methods were also known classical times. Most them 
were decoctions plants and were what might call ‘the right 
People were accumulating body empirical knowledge which 
proved reasonably effective practice. The most interesting remedy was 
against the cereal disease known ‘bunt’ ‘smut’ and caused 
fungus. Pliny suggested that the seeds should steeped wine 
mixture soda and dregs from the oil press and these products would 
undoubtedly have some slight fungicidal effect. seed dressing made 
from crushed cypress laurel leaves was used just before new moon 
beans plagued beetle maggots, Today use more effective 
methods such gamma aldrin dieldrin and not worry much 
about the moon. But Professor Azzi Milan has recently pointed out 
that there may something the old belief about the effect the 
moon and, certainly, laurel, containing does HCN, would have 
insecticidal properties and still used entomologists for killing insects. 
There were some other remedies which also use today: bands 
grease against certain types caterpillar vines, for example. Such 
grease band, though different formula from the classical mixture 
olive oil lees, bitumen and sulphur, now used against the same pest 
Turkey. 

The sixteenth century saw the rise the naturalists—the men who 
studied the life the world around them for its own sake rather than for 
practical end. They lived separate, rather aloof world, where they 
studied the wonders nature. remarkable book, called the Theatre 
Insects, was produced the co-operation four amateur naturalists, 
Thomas Mouffet (or Muffett), Thomas Penny, Conrad Gesner and 
Edward Wooton. Ready passed through many difficulties and 
was not published until 1634 when all the authors were dead. this 
book the Baconian principle largely triumphant. The authors tried 
collect data rather than rely classical authority. number pests are 
illustrated, with notes whether they were severe not. Among 
these are the cabbage white, the clouded yellow, the winter moth, the 
gypsy moth and the nut tree moth. There account what must 
have been enormous invasion may bugs, cockchafers, for they 
were numerous that they choked the waterwheels the Severn and 
caused bread shortage. The authors noted that insects came from eggs, 
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but they still believed that corruption bred them well, belief which 
persisted down the time Pasteur. 

Diseases plants puzzled the seventeenth and eighteenth-century 
naturalists far more than did insect pests. The bunt and smut diseases 
cereals were problem from early times. Jethro Tull, the eighteenth- 
century agriculturist, thought that smuttiness was due excessive wet- 
ness the soil and suggested change seed and that the seed should 
dressed with lime and salt remedy. France, losses caused 
the bunt wheat were serious that, 1750, large prize was offered 
the Académie des Sciences Bordeaux for the best essay this 
subject. was won Matthieu Tillet, the Master the mint Troyes, 
who-undertook some really remarkable experiments which would compare 
worthily with those carried out modern scientific research station. 
Was the disease caused certain manures, miasma the atmo- 
sphere, dust act God, what? Tillet proved that was 
caused the black bunt dust and that the trouble could prevented 
dressing the seed with lime and salt much the same way 
recommended Tull. 

Unfortunately, Tillet prided himself being ‘practical man’, not 
given philosophical speculations. Had indulged such specula- 
tions, his observation and perception would doubtless soon 
have made him realize that bunt was fungus disease, and agricultural 
science would have been advanced least 100 years. was, the 
bunt wheat was not really recognized fungus until the middle 
the nineteenth century when was named after Mathieu Tillet, 
the Tuslane brothers who finally traced its cause. Subsequently, seed 
dressing with lime and salt became quite common among more pro- 
gressive farmers, but lost some its effectiveness rather rapidly the 
fungicide was very weak and resistant strains wheat soon began 
grow. About 1807 the Abbé Prevoste found that copper salts were much 
more effective than the lime salt and this day they are used many 
countries, although the organo-mercurial compounds and certain organic 
fungicides are much more usual. 

Another cereal disease, ergot rye, poisonous, whereas the black 
bunt merely unpeasant. the Middle Ages, ergot said have 
caused waves ‘dancing madness’. Bread made from diseased rye 
irritates the extremities and causes the sufferers stamp their feet and 
wave their arms; chronic cases eventually causes gangrene and the 
falling away limbs. 

the nineteenth century agricultural pests and diseases came 
appreciated major factors the life the community and their 
fundamental causes began unravelled. The potato blight Ireland 
(1845) which killed million people and caused another million 
emigrate, tragically preceded the discovery scientific methods 
controlling this scourge. The search for such knowledge was given urgent 
impetus the development improved methods transport, which 
meant that plants were moved around the world and pests and diseases 
were released new environments or, alternatively, that plants intro- 
duced into new environments were attacked indigenous pests. Not that 
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this was particularly new. Lucullus, the conqueror Mithridates, brought 
back the cherry tree from Cerasus one the spoils his victory and 
was distressed find that, Italy, was quickly attacked the 
may bug. 

the nineteenth century the last lingering belief the spontaneous 
generation life was finally given its death blow Pasteur, and from 
then the way was open for the insects and diseases. 
Two the more important chemical remedies discovered the second 
half the nineteenth century were lime sulphur (known originally 
Eau Grison) combat the powdery mildew the vine and Bordeaux 
mixture (made copper sulphate and lime) used against the downy 
mildew the vine and also against potato blight. most valuable 
biological remedy, discovered the result magnificent work Riley 
and Foéx the Montpelier Research Station, was the grafting sound 
French vines the roots American vines which were resistant 
attack the Phylloxera aphid. This American vine insect harmed only 
the leaves American vines but attacked both leaves and roots the 
European varieties and would have wiped out the vine Europe 
the 1870s had not been for the root-grafting technique. 

The twentieth century saw the development large industries for the 
production complex and selective pesticides which have enormously 
helped increase food production. But the battle against plant pests 
and disease never won and Pliny’s advice still relevant. ‘It the 
first importance avoid allowing our remedies produce other defects 
which result from using remedial processes excess, the wrong 
time. prune away branches beneficial trees, but slaughter 
them every year without respite extremely unprofitable.’ 
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Notes 


farms, Trichodesma zeylanicum, which develops the maize matures and sets seed 
after harvesting the crop, has been examined for possible commercial applica- 
tion oilseed. sample the seed was recently submitted the Institute 
the Ministry Agriculture, Tanganyika, and oil was extracted from it. After 
examination and analysis, samples both seed and oil were supplied firm 
linoleum manufacturers for their comments. spite the fact that the new 
oil does not dry readily linseed oil (because differences the fatty acid 
composition and unsaturation) the firm thought that the oil would marketable 
the price were such favour its use linoleum manufacture. The drying 
time the oil falls within the limits the British Standards Specification for 
crude linseed oil, namely four days. However, the seed contains only small 
amount oil (29 per cent) compared that found major crops, such ground- 
nut (some per cent), copra (some per cent) and linseed (some per cent). 
possible that the oil yield from wild Trichodesma zeylanicum could improved 
plant breeding. 

The residual meal unlikely value feedingstuff due its toxicity, 
well its high content crude fibre, but the meal could used 
fertilizer and source supinine, the alkaloid responsible for toxicity. How- 
ever, there known demand for supinine present. The nitrogen content 
the extracted meal only 3-2 per cent compared with about 6-4 per cent for 
castor seed. 

The market prospects for the seed also depend the cost harvesting and 
the quantities available. demand ever arose for the alkaloid supinine the 
prospects for Trichodesma zeylanicum might more promising. 


Balanites source Diosgenin.—The species Balanites chiefly 
interest aegyptiaca Delile. This tree, which reaches ft. height, 
widely distributed the drier areas West Africa and the Sudan, and also 
occurs farther southwards and eastwards, e.g., Uganda, Tanganyika and 
Arabia. Related species occur southern Africa and India. 

The fruits, which resemble dates, average each, and consist 
outer skin surrounding sticky pulp and hard woody nut enclosing the kernel. 
The nuts amount per cent weight the fruit and the kernels form 
per cent the fruits: the kernels contain per cent edible 
fatty oil and about per cent diosgenin present combination saponin. 
Diosgenin has also been reported being present the pericarp, but there 
some doubt about this and the work may require revision. appears that the 
composition the fruits, regards the kernel/pericarp ratio, oil content, etc., 
may subject considerable variation, and would advisable examine 
and determine the characteristics any proposed supplies. 

Various colloquial and local names are given the fruits, e.g., ‘Adowa nuts’, 
‘desert dates’, ‘betu’, ‘lugba’, and ‘lalob’, while the oil sometimes 
referred ‘Zachun oil’. 

present, only very limited use made Balanites source diosgenin. 
The principal obstacle extensive commercial exploitation has been the lack 
suitable machines for removing the sticky pericarp and for decorticating the nuts; 
for such use made nuts they are hand decorticated. Small consignments 
decorticated nuts have been exported from northern Nigeria England from 
time time during the last few years: after crushing oilseed the meal has 
been sold for use starting material the production steroidal hormones. 
Balanites oil not marketed separately, presumed that the small amounts 

This Note based detailed report published the Tropical Products 
Institute and available free charge request. full list reports published 1961 
printed page 139. 
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NOTES 133 


expressed England are mixed with other fatty oils and sold for soap-making 
similar purposes. 

Diosgenin extracted the form the saponin alcohol from the kernel 
meal that has been defatted pressing solvent extraction, and the saponin 
then hydrolyzed digesting with dilute hydrochloric acid 

not certain whether Balanites could further developed commercial 
source diosgenin competition with other materials such yams. There 
first the problem collecting adequate supplies fruits, bearing mind that 
upwards half ton them may needed yield pound diosgenin. 
The second main problem, earlier noted, the lack suitable machines for 
the initial processing the fruits and nuts large scale. regards costs, 
has proved possible northern Nigeria obtain decorticated nuts (kernels) 
limited quantities for about 6d. per pound: such price sets minimum cost 
50s. per pound for the diosgenin, assuming per cent content and ignoring the 
further costs transport kernels factory and extraction and purification 
the diosgenin. Some part these processing costs might offset the 
extracted oil could sold for edible technical purposes: for example, 
least £56 per ton for the oil could realized, the price the nuts, and thus the 
basic price the diosgenin, would effect halved, assuming per cent 
oil yield and again ignoring processing costs; practice, the oil would probably 
need fetch nearer £70 per ton effect such reduction. The market value 
diosgenin prepared from yams currently about per 
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TERMITES, THEIR RECOGNITION AND Victor Harris. 


xii 187 pp. Numerous plates (some colour) and diagrams, 8}. 
(London: Longmans, 1961.) Price 


Harris the leading authority termites and has written valuable and 
precise account them remarkably short space for such large subject. 
The object the book ‘is assist the diagnosis termite damage and suggest 
measures for its prevention and control’, and this amply succeeds. attempt 
made provide key the some two thousand species termites (which 
thus still rests with Snyder*), but full account their biology given 
together with the classification the Isoptera. The classification based 
Hagen’s (1858) foundation developed Desneaux (1904) and modified 
the author’s studies. There most useful pull-out table the families and 
sub-families and thoroughly practical key their identification from winged, 
worker and soldier specimens. All this assisted very clear diagrams and 
there are notes the geographical distribution the families. 

chapter particular interest that (No. IV) termites and the soil. The 
author quotes the views Drummond (1888) that termites the tropics were 
performing much the same function soil formation were Darwin’s earth- 
worms more temperate zones. also mentions Robinson’s results Kenya 
(1958) where termites became more active after mulching was practised 
plantation crops. Drainage was increased termite burrows there and the rich 
topsoil was not diluted with the insects bringing poor subsoil. The termites 
also removed the dead bark from coffee trees without any apparent harm the 
trees. This not say course that termites are not harmful, but merely 
point out that each situation must judged its merits and hasty con- 
clusion drawn from the presence the insects. 

agriculture, the author points out, they less damage than their ubiquity 
would appear make likely. important damaging activity removal 
mulching material; and damage rubber, cacao, tea, coconuts, sugar-cane, 
cotton, wheat, groundnuts and pastures are all dealt with. There most useful 
check list species recorded damaging these crops, together with details 
their geographical location. 

Chapter VII deals with timber. There list trees having natural resistance. 
Palatability termites governed largely their lignin content, for instance 
the resistant West Indian mahogany has per cent lignin and the susceptible, 
though beautiful, flamboyant per cent. The advice timber preservation 
most valuable, that conducting tests and trials. 

Termite damage buildings again dealt with most efficiently. The chapter 
has list species concerned and gives the methods prevention and 
The book ends with appendix the main chemicals used for control and 
good bibliography. 

most valuable work and cheap one view the plates and diagrams 
provided. With this book now available there reason why the termite 
question should not understood any intelligent person and the vast damage 
they reduced insignificant proportions. 

The only defect this reviewer noted was bad registration some the colour 
plates, but possibly this was confined one particular copy. also noticed 
that the whole book has been written without once using the words ‘white ants’, 
suggesting either admirable self-control, view what must repeated need 


find substitute for the word ‘termites’, the surrender current scientific 
taboo. 


G.O. 
Catalog the Termites (Isoptera) the World, Smithson. Misc. Coll. 1949, 112, 1-490. 
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PROCEEDINGS THE INTERNATIONAL SOCIETY SUGAR-CANE TECH- 
Tenth Congress, LVII 1174 pp. 10. (Amsterdam. 
London-New York-Princetown: Elsevier Publishing Co., 1960.) Price 10s. 


The tenth congress this society was held Hawiaii from the 5th 22nd 
May 1959 under the chairmanship Dr. Baver, some 475 delegates attend- 
ing from countries territories. considerable number papers was given 
and they are all reported this large volume. Unfortunately, there general 
summary and only short author index under general subject headings which 
makes difficult draw any general conclusions from the mass material 
handled. 

The object all sugar technologists must get more finished sugar for 
less effort expended and the conference studied all the latest techniques for 
perfecting this under the headings ‘General’, ‘Factory’, ‘Agriculture’, ‘Breeding’, 
‘Entomology’ and ‘Pathology’. 

Under the General section there interesting symposium yield decline, 
both quick declines, due some traceable cause, such disease, and the more 
mysterious slow decline. Virus seen major factor such losses. interest- 
ing note that the generally-held belief that conserving crop residues improves 
yield has not been confirmed twenty-five year experiment Queensland. 

was pointed out when considering milling (still under the general heading) 
that extraction only from per cent, that there still some per cent 
sucrose lost being left the cane and that performance can improved 
knowledge the volumetric performance each mill. 

the Factory section the suggestion was put forward Mr. Arnold 
Glasgow, that savings could effected using the power from steam turbines 
direct rather than converting first electricity. There are also number 
important papers sampling systems and methods payment for cane. 

the Agriculture section there much fertilizers, soils and irrigation. 
growth stimulators the general conclusion that the use gibberellic acid 
not practical means increasing production. 

the Breeding section there interesting paper Burton the 
principles breeding vegetatively propagated plants. 

The Entomology and Pathology sections review work the pests and diseases 
the crop (including rats) and methods control. There are useful lists pests 
Cuba and Venezuela and check list the world’s sugar-cane diseases. 
may noted that, whilst the conference thought that comprehensive mono- 
graph the sugar-cane insects the world would useful and informative, 
they had doubts the feasibility the project. 

important proposal was for the uniform reporting factory data. The 
next congress take place Mauritius 1962. 

G.O. 


RADIATION TECHNOLOGY Foop, AGRICULTURE AND 
Norman Desrosier and Henry Rosenstock. pp., illus- 
trations. (Avi Publishing Company Inc., Westport, Connecticut, 1960.) Price 
$12.50, Elsewhere $13.50. 


Preservation foodstuffs radiation has seemed the verge com- 
mercial application for the last ten years and yet, despite massive effort, 
the process still the development stage. anticipation the employment 
radiation sterilization large scale this book sets out provide background 
information for wide variety readers, including food technologists, 
biochemists, agriculturists, physiologists, nutritionists, chemists, physicists, nuclear 
engineers and economists. hardly surprising that, attempting cater for 
all these interests, book this size should inadequate some respect. the 
event, the treatment the main theme, radiation technology, which suffers 
some extent. This unfortunate since much the background material 
clearly and concisely expounded. 

The book divided into four parts. The first, introduction radiation and 
its effects extremely well written. contains very lucid chapters nuclear 


n | 
‘a | 
h 

i 
i. | 


136 TROPICAL SCIENCE 


structure, radioactivity, atoms, molecules and the physical and chemical effects 
radiation. Part contains two short chapters radiation sources and 
measurement. The somewhat sketchy mathematical treatment, which apparent 
throughout the book, makes these chapters particularly disappointing. Part III 
well ordered treatment the effects radiation systems varying from 
water and aqueous solutions single cells, plants and animals. This exposition 
the effects radiation systems varying complexity should extremely 
useful those with limited chemical and biological training. Part provides 
adequate but uninspiring statement the treatments used the irradiation 
food and the effects irradiation variety foodstuffs and packaging 
materials. The limitations these treatments respect the development 
change flavour, colour and texture certain foodstuffs appear dismissed 
without serious consideration; yet just these factors which have delayed 
commercial application the technique. Irradiation technology applied 
agriculture and biology treated superficially few paragraphs. 

The book whole well provided with photographs, tables and illustrations, 
and each chapter has useful bibliography, devoted mainly work American 
authors. The quantitative aspects the topics are general inadequately 
expounded and occasions the quantitative data are incorrect, e.g. the half life 
strontium-go given two different values (both incorrect), the half life 
given incorrectly and ‘billion’ appears for ‘million’ one place. 

The chapters the living cell and the effects radiation single cells 
plants and animals are extremely well written and are quite the highlight 
the book. The treatment these subjects excellent and with some 
reluctance that one concludes that they are really out place book with this 
title. Certainly disappointing find that only one-third the book 
concerned with radiation technology and its applications. Perhaps one should 
criticize the choice title rather than the content the book. 

D.J.M. 


Tue (Presidential Address, 48th Indian Science Con- 
gress, Roorkee, 1961). Professor Dhar. pp., (Calcutta, Indian 
Science Congress Association.) 


Professor Dhar stresses the importance international co-operation field 
experimentation soil fertility and recalls his objection resolution, moved 
the sixth International Soil Science Congress Paris, 1956, start international 
experiments with nitrogenous fertilizers temperate zones only. states that 
the majority the world’s population lives outside the temperate zone and that 
co-operation needed all countries. continues sketching the history 
crop feeding and refers the eighteenth and nineteenth century pioneers, e.g., 
Lavoisier and Saussure, who discovered the secrets how plants fed. 

The author then deals specifically with the history the nitrogen industry 
from Cavendish’s preparation nitric acid 1781 until the development the 
latest methods fixing nitrogen, including those involving the use nuclear 
energy. 

The consumption fertilizer nitrogen per hectare cultivated land differs 
greatly from one country another. For instance, the Netherlands use kg., 
the United Kingdom kg., the United States America kg., China 
kg., India kg., and Pakistan 0-3 kg. 

Dr. Dhar has some interesting remarks make the natural source 
nitrogen made available when organic matter mixed with soil oxidizes and 
liberates energy which draws nitrogen from the atmosphere enrich the soil. 
Production nitrogen this natural method would obviously great 
interest India view her urgent need for more soil nitrogen. According 
Professor Dhar, the process much quicker carried out light than the 
dark, although this claim not universally accepted. could help relieve the 
strain fertilizer factories and foreign exchange buy fertilizer. 

Another interesting observation that troublesome weed, the water hyacinth, 
will fix atmospheric nitrogen when mixed with soil and that nitrogen fixation 
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increased adding calcium phosphates. Water hyacinth mixed with basic slag 
being used manure India and Florida for rice production. 

his wide-ranging address, the President quoted some interesting figures. For 
example, botanists have estimated that 13,750 million tons organic carbon are 
added the earth each year photosynthesis. Dr. Dhar considered that, the 
assumption that per cent this was oxidized, the amount nitrogen fixed 
the surface the world’s soils would some 110 million tons per year, half 
produced sunlight absorption. 

With regard the greater production food made possible increased use 
Dr. Dhar not sanguine about the future possibilities are 
many writers and urges the conservation and use all organic material aid 
the chemicals. 

author deals also with the importance phosphate potash lime and trace 
elements. 

The address most stimulating and interesting, for Dr. Dhar relieves the pure 
scientific argument with wealth historical notes and philosophical digressions 
and himself has certainly not ‘succumbed moral and mental slavery instead 
following the path truth, progress and science!’ Nevertheless, one does get 
feeling special pleading which exemplified his remark: have attempted 
show that industrial unable cope with world food production but 
organic matter aided calcium phosphates and light can meet the situation 
and improve land fertility permanently.’ 

hoped that due weight given Dr. Dhar’s remarks and that India 
will continue advance through the activities her devoted men 


AGRICULTURE. Gordon Wrigley, 291 pp., numerous 
illustrations. (London: Batsford Limited, 1961.) Price 


This most interesting book with refreshingly new approach its subject. 
does not use the crop crop descriptions characteristic the older text book 
but deals with the factors affecting tropical agriculture whole and particularly 
stresses the ecological aspect; this attitude mind that essential today, 
for becoming increasingly obvious that man but species earth; can 
rise fall other species have done and will do. man continue supreme, 
very necessary for him aware the community life around him; that 
is, must ecologist. 

This book will much help this desirable end and, moreover, should 
draw the attention the specialist the need consulting their colleagues 
other disciplines; far too often the tropics one finds that the entomologist 
largely unaware the plant pathologist, and vice versa, attitude which un- 
helpful the farmer who wants only get rid pests and diseases and who 
not all concerned about which particular science deals with them. 

Mr. Wrigley ably highlights the requirements which must met order 
increase production from tropical agriculture. sees them as: the prevention 
soil erosion, increased use fertilizers, more pest control measures, the 
integration animal husbandry with crop agriculture and more efficient use 
labour (i.e. more mechanization). shows that wherever change made 
the farming system important consider and perhaps modify other 
practices well. 

Written always from the overall ecological standpoint, the book deals with 
such various topics soil, rainfall, temperature, crop culture and improvement. 
The section concerned with crop improvement particularly interesting for 
describes both the achievements and the difficulties facing plant breeders. 
Hybrid maize example outstanding success, but the development 
improved banana varieties beset many problems. find 250 seeds may 
involve searching acre bananas and if, the case sugar-cane, only one 
10,000 seedlings shows any improvement, would necessary search 
2,000 tons bananas before improved seedling was found. 

The chapter crop protection excellent and one admires the author’s 
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restraint (as Development-Manager Britain’s largest agricultural chemical 
firm) not calling ‘pest control’: all the different methods overcoming 
pests are summarized very effectively, the main insect, virus and fungal pests 
are described and list insecticides and weedkillers, though not fungicides, 
given. 

The final chapter the place cattle tropical agriculture. Its tone may 
judged the admirable quotation from Gouron (1953) the agricultural 
systems the tropics function animals did not exist.’ The improvement 
cattle and grasslands, and the control pests and diseases are all dealt with 
effectively. glossary terms used help the beginner and there good 
bibliography for the man who wants know more. 

admirable book and should read anyone having anything 
with agriculture the tropics. 


G.O. 


SHORTER NOTICES 


and London: John Wiley Sons, Inc. 1958.) Price 78s. 


Dr. Cochrane has performed useful service for mycologists bringing together 
much the recent work fungal physiology. The main emphasis the 
biochemistry fungi and the first part this book deals almost entirely with the 
chemistry the components the fungus cell. Though the author has con- 
centrated giving details experimental results, rather than wider 
theoretical principles, has emphasized which aspects the subject require 
further research and indicates the cases where experimental error likely 
invalidate results. The extensive bibliography greatly enhances the value this 
book work reference. 


B.S. 
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Reports Published 
Tropical Products Institute, 


Report No. Title 


Market for Coconut Shell Flour with Particular Reference the 
United Kingdom’ 
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‘Canned and Bottled Fruits and Vegetables from Eastern Boys’ Govern- 
ment School, Port-of-Spain, Trinidad’t 
Constituents Canned Malayan Pineapple Juice. Amino-acids, 
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Note the Canning Pineapples’ 
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Investigations 
Tow Substitute for Davao Tow for Papermaking’t 
‘The Spectrophotometric Determination Pyrethrins Kenya 
‘Honey from Fiji’t 
‘Avocado Pear Oil from Kenya’t 
and Orange Concentrated Juices from Lafia Canning Factory, 
Ibadan, Western Region, 
Market for Potato Starch with Particular Reference the United 
Kingdom’ 
‘Cashew Nut Kernels: Their Production and Market’ 
‘Coffee Extracts from Uganda’t 
‘Canned Pineapple from Kenya’t 
Market for Lime Oil and Lemon Oil with Particular Reference 
the United Kingdom’ 
‘World Trade Grapefruit with Particular Reference the Require- 
ments the United Kingdom Market’ 
Market for Vanilla Beans’ 
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‘The Production and Marketing Lemons’ 
zeylanicum Seed from Tanganyika’ 
Infra-Red Determination Diosgenin Acetate and Diosgenin 
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‘Memorandum Geranium Oil’ 
‘The Infra-Red Determination Diosgenin Crude Yam 
‘Nutmeg Oil from Zanzibar Nutmeg’t 
‘Nindi Oil: Cultivation, Extraction and Yield’ 
‘The Spectrographic Analysis Salvinia auriculata ash’ 
Pods from Aden’ 
‘Note the Production Tonka Beans’ 


Reports are available free request with the exception those marked with 
dagger, which are restricted. 
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